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1) Figure S1 . N 2 physisorption isotherms and X-ray diffraction patterns of the P25 TiO 2 support and the Au/TiO 2 catalyst with a unimodal particle size distribution.
2) Figure S2 . Schematic overview of the liquid cell used in this work for liquid phase transmission electron microscopy.
3) Figure S3 . In situ and ex situ results of the evolution of the particle size distribution of the Au/TiO 2 sample with a unimodal particle size distribution in H 2 O without solutes added, along with representative STEM images. Figure S4 . STEM images of the two catalysts before, halfway and after the control experiment of 1 hour continuous scanning in vacuum. 5) Figure S5 . STEM images of the P25 TiO 2 support without Au before, halfway and after a control experiment of 1 hour continuous scanning in situ in H 2 O without and with 10 mmol/L NaCl respectively. S3 6) Figure S6 . STEM images of the Au/TiO 2 sample with an unimodal particle size distribution before, halfway and after an in situ experiment, comparing 10 mmol/L and 100 mmol/L NaCl dissolved in H 2 O. 7) Figure S7 . Several consecutive frames of an individual particle disappearing during an in situ experiment with the unimodal PSD Au/TiO 2 sample in a 10 mmol/L NaCl in Figure S8 . Images of in situ heating LP-TEM experiments with the unimodal PSD Au/TiO 2 sample in a 10 mmol/L NaCl in H 2 O solution. 9) Figure S9 . Ex situ experiments comparing the evolution of the particle size distributions for the unimodal PSD Au/TiO 2 sample over time in 10 mmol/L NaCl dissolved in H 2 O in contact with air and in contact with pure N 2 , along with representative STEM images. S4 10) Figure S10 . STEM images of an individual particle of the Au/TiO 2 sample with an unimodal particle size distribution not changing in size, before, halfway and after an in situ experiment, in 10 mmol/L NaCl dissolved in H 2 O. 11) Figure S11 . In situ and ex situ results of the evolution of the particle size distribution of the Au/TiO 2 sample with a bimodal particle size distribution in H 2 O without solutes added, along with representative STEM images. 12) Figure S12 . Diameter evolution over time of two of the large ~20 nm gold particles during in situ study of bimodal Au/TiO 2 in a solution of 10 mmol/L NaCl in H 2 O. 13) Figure S13 . Low magnification STEM images of the area around the scanned region before and after an in situ experiment of the Au/TiO 2 sample with an unimodal particle size distribution in 10 mmol/L NaCl dissolved in H 2 O. In addition, an inset displays the evolution of an area just outside the scanned region. Table   S5 1) Supporting 
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III. Supporting Movie Descriptions
Movie M1 (M1_unimodal_Au_TiO2_H2O): The unimodal sample being scanned for 1 hour in H 2 O, with only a limited number of particles disappearing and most other particles hardly growing. During the movie, some very dark spots appear, seem to grow to quite large proportions (typically >25 nm) and then disappear quickly. These are likely partially the result of some form of TiO 2 charging from the electron beam and partially from overlapping TiO 2 crystals, but not Au particles since they also appear in the pristine TiO 2 in H 2 O and are very rare if NaCl is present in solution. Furthermore, the gold particles are somewhat mobile, moving small distances, more so than in NaCl (see Movie M2). This also suggests that charging of the support might take place when the conductivity of the liquid is insufficient to dissipate the charging, weakening the Au-TiO 2 interactions. well. There seem to be a few small dark spots that appear and disappear quickly in this S7 movie as well (upper left and lower right), which seem to behave the same as the dark spots in the H 2 O samples and are unlikely to be particles. Figure S1 . Nitrogen physisorption isotherms and X-ray diffraction patterns of P25 TiO 2 (a and c respectively) and the Au/TiO 2 catalyst with an unimodal particle size distribution (b and d respectively). For the nitrogen physisorption, a significantly finer powder was used for the Au/TiO 2 sample, resulting in the higher adsorption at high P/P 0 . The BET surface area was very similar for the two samples (45 m 2 /g).
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Figure S2. Schematic overview of a liquid cell for liquid phase transmission electron microscopy. Figure S3 . In situ and ex situ (a and b respectively) comparison of the evolution of the particle size distributions for the Au/TiO 2 sample with unimodal particle size distribution in water. A representative scanning transmission electron microscopy image in Bright 
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